water containing 0*1 mol/l KHCO3 and 0-1 mol/l NaCl. The membrane was made of 25 gm-thick Teflon. The time constant (63% response time) of the sensor in vitro after a step change in ambient Po2 was 8 seconds and for Pco2, 18 seconds. Mean drift of the tcPo2 channel during 24 hours at a constant Po2 of 12 kPa and of the tcPco2 channel at a Pco2 of 5 kPa were both less than 0-02 kPa/hour. Procedure. The sensor was heated to 44-0°C and calibrated in vitro with two certified dry gas mixtures, one containing 12% 02 and 5% co2, and the other 0% 02 and 10% co2. An appropriate allowance for barometric pressure was made. The sensor was then attached to the infant's skin with an adhesive ring. Abdominal skin was chosen when arterial sampling was from the umbilical or posterior tibial arteries, and the skin of the upper chest on the same side as the cannula when a radial artery was used. The outputs of the tcPo2 and tcPco2 channels were displayed on a multichannel recorder (Fig. 1) 
SUMMARY A transcutaneous electrochemical sensor designed to estimate arterial oxygen (Pao2) and carbon dioxide (Paco2) tensions simultaneously and continuously was evaluated in newborn infants with respiratory illnesses. After calibration with two dry gas mixtures the sensor gave estimates of Pao2 and Paco2 that were comparable with those obtained by two The records should be read from right to left. Two blood samples were taken for measurement of Pao2 and Paco2 as indicated by the arrows at either end of the records. These arrows also show the intervals between the chart-recorder pens. The infant weighed 1574 g at 32 weeks of gestation. He was 122 hours old at the time of the study and was being treated by intermittent mandatory ventilation with 30% oxygen for hyaline membrane disease.
arterial Po2 and Pco2, three samples of arterial blood were taken during each study, when the records were stable, at a mean of 0O8 (range 0-4 to 1.6), 2-4 (1-8 to 3-3), and 3.8 (3.3 to 4.4) hours after the start of the studies. Measurements of Pao2 were made with an Instrumentation Laboratories 1303 blood gas analyser, the accuracy of which was confirmed with tonometered blood. After removal of the transcutaneous electrodes, the state of the skin was documented daily until the residual red marks had disappeared. Figure 2 shows the relation betweeen tcPo2 and Pao2, and tcPco2 and Paco2. Data for the combined sensor are given in Figs. 2(a) and (b) , and for the separate electrodes in Figs. 2(c) and (d) . The regression equations for transcutaneous on arterial values, calculated by the method of least squares, are given in the legend. Figure 3 shows tcPo2/Pao2 and tcPco2/Paco2 during the studies, derived from the data points closest to each half hour interval.
Results
The red marks present on removal of the combined transcutaneous sensor were similar in appearance to those left by the separate electrodes: they disappeared within 1 to 5 (mean 3) days.
Comment
Figures 2 and 3 show that after in vitro calibration, tcPo2 and tcPco2 recorded by the combined sensor gave estimates of Pao2 and Paco2 that were almost as accurate as those provided by the separate electrodes. No deterioration in accuracy occurred during the four hours for which the studies were continued (Fig. 3) . The overestimate of Paco2 by tcPco2 (Figs. 2(b), 2(d) , and 3) was as expected on theoretical grounds.5 6 For clinical use, correction for this overestimate is required. Severinghaus has argued that in order to derive the most suitable correction factors, an intercept of 0-5 kPa on the tcPco2 axis can be assumed.5 6 Applying this approach to our data reduced the slope of tcPco2 on Paco2 for the combined sensor from 1-65 to 1-33, and for the Roche electrode from 1-62 to 1 32 ( 
